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Description
TECHNICAL FIELD

[0001] The present invention relates to a power unit,
for a motorcycle, including a breather device, and a mo-
torcycle including the same.

BACKGROUND ART

[0002] A power unitincluding a breather device is con-
ventionally known as described in, for example, Patent
Document 1 specified below. This power unit includes a
case accommodating gears and a breather device having
a communication path communicating the inside and the
outside of the case to each other. Through the commu-
nication path, air can be guided from the inside to the
outside of the case, and from the outside to the inside of
the case.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0003]

Patent document 1: Japanese Laid-Open Ultility
Model Publication for Opposition No. 59-25748

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] The presentinventorfoundanovelproblem that
in a power unit, for a motorcycle, including a case ac-
commodating gears and a breather device havinga com-
munication path communicating the inside and the out-
side of the case to each other, unusual noise (hereinafter,
referred to as "mission noise") may be occur from the
inside of the case after the power unit is used for a long
time.

[0005] The presentinvention made in light of such cir-
cumstances has an object of reducing mission noise in
a power unit, for a motorcycle, including a breather de-
vice.

MEANS FOR SOLVING THE PROBLEMS

[0006] As aresult of active studies, the present inven-
tor obtained the knowledge that dust or the like invades
the inside of the case from the outside through the breath-
er device and abrades the gears in the case, and as a
result, mission noise occurs. Based on this knowledge,
the present inventor took the following means.

[0007] A power unit for a motorcycle according to the
present invention includes a belt type variable transmis-
sion including a primary sheave rotating based on driving
of an engine of the motorcycle, a secondary sheave, a
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V-belt wound around the primary sheave and the sec-
ondary sheave, and a secondary sheave shaft rotating
together with the secondary sheave; a plurality of gears
located between the secondary sheave shaft and an axle
of a driving wheel of the motorcycle and transmitting a
torque of the secondary sheave shaft to the axle; a gear
case accommodating the plurality of gears; and a breath-
er device including a communication path communicat-
ing the inside and the outside of the gear case. The com-
munication path includes a first member having a con-
nection opening of either an inserting type or an inserted
type; and a second member which is at least partially
located outside of the gear case and has a connection
opening, of either an inserting type or an inserted type,
connected with the connection opening of the first mem-
ber. The second member accommodates a filter.
[0008] According to the above-described power unit,
dust or the like which enters the communication path from
the outside of the case is caught by the filter. Therefore,
the dust or the like is suppressed from invading the inside
of the case, and is prevented from adhering to the gears.
Forthis reason, the power unit, for a motorcycle, including
a breather device according to the presentinvention sup-
presses the abrasion of the gears, and so the mission
noise can be reduced.

EFFECT OF THE INVENTION

[0009] The presentinvention will reduce mission noise
in a power unit, for a motorcycle, including a breather
device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

[FIG. 1] FIG. 1 is a left side view of a motorcycle.
[FIG. 2] FIG. 2 is a partial plan view of a power unit
according to Embodiment 1, in which a part of the
power unit is cut out.

[FIG. 3] FIG. 3 is a left side view of the power unit
according to Embodiment 1.

[FIG. 4] FIG. 4 is a cross-sectional view showing a
structure of a breather device according to Embod-
iment 1.

[FIG. 5] FIG. 5 is a cross-sectional view showing a
structure of the breather device according to Embod-
iment 1.

[FIG. 6] FIG. 6 is a cross-sectional view showing a
part of a structure of the breather device according
to Embodiment 1.

[FIG. 7] FIG. 7 is a partial plan view of a power unit
according to Embodiment 2, in which a part of the
power unit is cut out.

[FIG. 8] FIG. 8 is a left side view of the power unit
according to Embodiment 2.

[FIG. 9] FIG. 9 is a cross-sectional view taken along
line A-A in FIG 7, showing a structure of a breather
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device according to Embodiment 2.

[FIG. 10] FIG. 10 is a cross-sectional view showing
a structure of a breather device according to Embod-
iment 3.

[FIG. 11] FIG. 11 provides cross-sectional views
each showing a structure of the breather device ac-
cording to Embodiment 3.

BEST MODE FOR CARRYING OUT THE INVENTION
<Embodiment 1 >
(Overall structure of the motorcycle)

[0011] A motorcycle shown in FIG. 1 is an example of
a motorcycle 1 according to this embodiment. The mo-
torcycle 1 includes a body 3 having a seat 2, afront wheel
4, a rear wheel 5 acting as a driving wheel, and a power
unit 10 driving the rear wheel 5. The power unit 10 is a
so-called unit swing type power unit. A front portion of
the power unit 10 is supported by a pivot shaft (not
shown). In a rear portion of the power unit 10, an axle 38
(see FIG. 2) extending in a vehicle width direction (in
other words, a left/right direction) is provided. The rear
wheel 5 is attached to the axle 38. At a substantially cen-
tral position in a front/rear direction of the power unit 10,
a rear cushion unit 6 is provided. Owing to such a struc-
ture, the power unit 10 is supported by the pivot shaft so
as to be swingable around the pivot shaft with respect to
the body 3, and supports the rear wheel 5 so as to be
rotatable.

(Structure of the power unit)

[0012] As shown in FIG. 2, the power unit 10 includes
an engine (not shown) and a V-belt type variable trans-
mission (hereinafter, referred to as "CVT" (Continuous
Variable Transmission)) 20. As shown in FIG. 2, the CVT
20 includes a primary sheave 21 rotatable together with
a crank shaft (not shown) of the engine, a secondary
sheave 22 (see FIG. 3), and a V-belt 23 wound around
the primary sheave 21 and the secondary sheave 22.
The CVT 20is located leftward with respect to the engine,
and is covered with a transmission case 24. The power
unit 10 includes a crank case (not shown) for covering
the engine, and the transmission case 24 is located left-
ward with respect to the crank case.

[0013] The primary sheave 21 includes a primary
sheave shaft 21 extending in the vehicle width direction,
a movable sheave 21 a fit into the primary sheave shaft
21 ¢, and a fixed sheave 21 b fit into the primary sheave
shaft 21 c. The primary sheave shaft 21 ¢ may be con-
nected to the crank shaft of the engine, or a part of the
crank shaft may act as the primary sheave shaft 21 c.
The movable sheave 21 a and the fixed sheave 21b face
each other in the vehicle width direction. A belt groove
is formed between the movable sheave 21 a and the fixed
sheave 21 b, and the V-belt 23 is held in the belt groove.
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The movable sheave 21 a rotates together with the pri-
mary sheave shaft 21 and is movable in an axial direction
thereof. By contrast, the fixed sheave 21b rotates togeth-
er with the primary sheave shaft 21c but is not movable
in an axial direction thereof.

[0014] Inrearward of the movable sheave 21 a, a cen-
trifugal weight 21d is located. The centrifugal weight 21
d moves inward in a radial direction of the primary sheave
21 when the rotation speed of the primary sheave 21
decreases, and moves outward in the radial direction by
a centrifugal force when the rotation speed of the primary
sheave 21 increases. Owing to this, when the rotation
speed of the primary sheave 21 decreases, the movable
sheave 21a is separated from the fixed sheave 21b, and
thus the winding diameter of the V-belt 23 around the
primary sheave 21 decreases. Namely, the CVT 20 is
put into the state shown in FIG. 2 above the primary
sheave shaft 21c. As a result, the transmission ratio of
the CVT 20 increases. By contrast, when the rotation
speed of the primary sheave 21 increases, the centrifugal
weight 21 d pushes the movable sheave 21 a toward the
fixed sheave 21b, and thus the movable sheave 21a ap-
proaches the fixed sheave 21b. Namely, the CVT 20 is
put into the state shown in FIG. 2 below the primary
sheave shaft 21c. As a result, the winding diameter of
the V-belt 23 around the primary sheave 21 increases,
and the transmission ratio of the CVT 20 decreases.
[0015] Although partially omitted in the figure, the sec-
ondary sheave 22 includes a secondary sheave shaft
22c extending in the vehicle width direction, a movable
sheave fit into the secondary sheave shaft 22c, and a
fixed sheave fit into the secondary sheave shaft 22c. The
movable sheave and the fixed sheave face each other
in the vehicle width direction, and a belt groove is formed
therebetween. The movable sheave rotates together with
the secondary sheave shaft 22¢ and is movable in an
axial direction thereof. By contrast, the fixed sheave ro-
tates together with the secondary sheave shaft 22¢ but
is not movable in an axial direction thereof.

[0016] Inside the transmission case 24, a flow path of
air for cooling the CVT 20 is formed. As shown in FIG.
2, a plurality of fins 25 is formed leftward with respect to
the fixed sheave 21 b of the primary sheave 21. The fixed
sheave 21 b is rotated to rotate the fins 25 and thus to
transport the air. In other words, a cooling fan is formed
by the fins 25. As shown in FIG. 3, an intake duct 26 for
introducing air from the outside of the transmission case
24 is connected to a front portion of the transmission case
24. The intake duct 26 has an entrance 26a opened up-
ward and an exit 26b (see FIG. 2) opened rightward to-
ward the primary sheave 21, and meanders overall. The
transmission case 24 has an intake section 24a, for in-
troducing air, formed leftward with respect to the fixed
sheave 21b. The exit 26b of the intake duct 26 is con-
nected to the intake section 24a. A first filter 41 is located
between the exit 26b of the intake duct 26 and the intake
section 24a of the transmission case 24. The intake duct
26 is not specifically limited to have any specific shape



5 EP 2 287 031 A1 6

and does not need to meander as is in this embodiment.
The intake duct 26 is not absolutely necessary and may
be omitted.

[0017] Asshownin FIG. 2 and FIG. 3 with arrows, the
air sucked into the transmission case 24 from the intake
duct 26 flows around the primary sheave 21, then rear-
ward, and around the secondary sheave 22. Above the
secondary sheave 22, a duct 27 opened upward is
formed. The air, which has flown around the secondary
sheave 22, flows upward through the duct 27, then flows
downward in a rear portion of the transmission case 24,
and flows out from the transmission case 24.

[0018] As shown in FIG. 2, a gear case 30 is located
rightward with respect to the transmission case 24,
namely, on the vehicle center side of the transmission
case 24 in the vehicle width direction. In other words, the
gear case 30is located adjacent to the transmission case
24 in the axial direction of the secondary sheave shaft
22c.

[0019] As shown in FIG. 3, the gear case 30 accom-
modates a first gear 31, a second gear 32, a third gear
33 and a fourth gear 34. The gears 31, 32, 33 and 34
transmit the rotation of the secondary sheave shaft 22c
to the axle 38. The secondary sheave shaft 22c runs
throughout the transmission case 24 in the vehicle width
direction and extends into the gear case 30. The firstgear
31 is formed at a position, in the gear case 30, corre-
sponding to the secondary sheave shaft 22c, and rotates
along with the secondary sheave shaft 22c. The first gear
31 may be attached to, or integrated with, the secondary
sheave shaft 22c. The first gear 31 is engaged with the
second gear 32 having a larger diameter than that of the
first gear 31. The third gear 33 is located coaxially with
the second gear 32, and rotates along with the second
gear 32. The second gear 32 and the third gear 33 may
be integral with, or separate from, each other. The third
gear 33 is engaged with the fourth gear 34 having a larger
diameter than that of the third gear 33. Into the center of
the fourth gear 34, the axle 38 is fit. The axle 38 rotates
together with the fourth gear 34. As described above, the
rear wheel 5 is attached to the axle 38. Owing to such a
structure, the rotation of the secondary sheave 22 is de-
celerated by the plurality of gears 31 through 34, and
then is transmitted to the rear wheel 5.

[0020] The powerunit 10 according to thisembodiment
includes a breather device 9 having a communication
path 50. The inside of the gear case 30 and the inside of
the transmission case 24 are communicated to each oth-
er via the communication path 50. While the power unit
10 is being driven, the temperature inside of the gear
case 30 increases and the air in the gear case 30 ex-
pands. As a result, the pressure inside of the gear case
30 becomes higher than the pressure outside of the gear
case 30. By contrast, after the engine of the power unit
10 is stopped, the temperature inside of the gear unit 30
decreases. In the case where the motorcycle 1 runs on
a puddle or the like, the gear case 30 may be cooled
down rapidly. In such a case, the air inside of the gear
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case 30 contracts and so the pressure inside of the gear
case 30 becomes lower than the pressure outside of the
gear case 30. In this manner, the pressure may be dif-
ferent between the inside and the outside of the gear
case 30 in the power unit 10.

[0021] However, the power unit 10 according to this
embodiment includes the communication path 50 for
communicating the inside and the outside of the gear
case 30 to each other. Therefore, when the pressure in-
side of the gear case 30 increases, the air inside of the
gear case 30 is discharged outside through the commu-
nication path 50. By contrast, when the pressure inside
of the gear case 30 decreases, air is supplied from the
outside to the inside of the gear case 30 through the
communication path 50. In this manner, the pressure dif-
ference between the inside and the outside of the gear
case 30 is relaxed in the power unit 10 according to this
embodiment.

[0022] In this embodiment, the communication path 50
includes a cartridge 51 fit into the gear case 30 and a
hose 52 inserted into the cartridge 51. The cartridge 51
is formed of a synthetic resin. As shown in FIG. 4, the
cartridge 51 includes an insertion joint 51a extending
downward and an insertion joint 51b extending horizon-
tally. The gear case 30 has a hole 30a. The cartridge 51
is fixed to the gear case 30 by the insertion joint 51a being
inserted into the hole 30a. One end 52a of the hose 52
is inserted into the insertion joint 51b of the cartridge 51.
The other end 52b of the hose 52 is opened toward the
inside of the transmission case 24. Namely, the end 52b
of the hose 52 is an open end. The hose 52 is formed of
a flexible material, for example, a synthetic resin or the
like. There is no specific limitation on the material of the
hose 52.

[0023] As described above, the cartridge 51 has the
insertion joint 51b, and the hose 52 has the open end
52a. Into the open end 52a of the hose 52, the insertion
joint 51b of the cartridge 51 is inserted. In this embodi-
ment, the end 52a of the hose 52 acts as a connection
opening of the hose 52, and the insertion joint 51b of the
cartridge 51 acts as a connection opening of the cartridge
51. The insertion joint 51b of the cartridge 51 is inserted
into the end 52a of the hose 52, and thus the hose 52
and the cartridge 51 are connected to each other. Alter-
natively, as shown in FIG. 5, the cartridge 51 may have
a receiving joint 51d, and the hose 52 may have an in-
sertion joint 52c which is inserted into the receiving joint
51d of the cartridge 51. In this case, the insertion joint
52c of the hose 52 acts as a connection opening of the
hose 52, and the receiving joint 51d of the cartridge 51
acts as a connection opening of the cartridge 51.
[0024] As shown in FIG. 6, the gear case 30 may in-
clude a tubular member having a generally cylindrical
shape. In this embodiment, the tubular member is an
insertion joint 30b formed on a surface of the gear case
30. The insertion joint 30b is formed to extend from the
hole 30a to the inside and the outside of the gear case
30, and surrounds the hole 30a. In this case, a receiving



7 EP 2 287 031 A1 8

joint 51e into which the insertion joint 30b is inserted is
formed in a bottom portion of the cartridge 51. Owing to
such a structure, the cartridge 51 is fixed to the gear case
30. Into the hole 30a, another member having a generally
cylindrical shape may be inserted. In this case, the an-
other member is inserted into the receiving joint 51e of
the cartridge 51. Namely, the cartridge 51 may be fixed
to the gear case 30 via another member.

[0025] AsshowninFIG. 2, the communication path 50
communicates the inside of the gear case 30 and the
inside of the transmission case 24 to each other. In this
embodiment, one end of the communication path 50 is
the insertion joint 51a of the cartridge 51 attached to the
gear case 30, and the other end of the communication
path 50 is the open end 52b (see FIG. 4) of the hose 52
opened toward the inside of the transmission case 24.
Thus, the communication path 50 is not exposed outside
of the power unit 10, and so is prevented from sucking
dust or the like from the outside of the power unit 10.
[0026] Inside the hose 52, a second filter 42 is provid-
ed. In this embodiment, the second filter 42 is formed of
the same material as that of the first filter 41. The second
filter 42 has the same degree of pore fineness as that of
the first filter 41. The first filter 41 and the second filter
42 may be formed of different materials from each other.
The first filter 41 and the second filter 42 may have dif-
ferent degrees of pore fineness from each other. For ex-
ample, the second filter 42 may have a higher degree of
pore fineness than that of the first filter 41.

[0027] There is no specific limitation on the position of
the filter 42 in the hose 42. In this embodiment, the filter
42 islocated deeper than the end 52b (i.e., the open end)
of the hose 52. By locating the second filter 42 deeper in
the hose 52, the filter 42 can be prevented more securely
from coming off from the hose 52.

(Effect of the embodiment)

[0028] As described above, according to this embod-
iment, the communication path 50 communicating the
inside and the outside of the gear case 30 to each other
is provided, and thus the pressure difference between
the inside and the outside of the gear case 30 can be
alleviated. In addition, the filter 42 is located inside of the
communication path 50. Therefore, dust or the like, which
is likely to invade the inside of the gear case 30 through
the communication path 50 from the outside, is caught
by the filter 42. Thus, the invasion of the dust or the like
into the inside of the gear case 30 is suppressed. Ac-
cordingly, the dust or the like is suppressed from adhering
to the gears 31 through 34, which protects the gears 31
through 34 against deterioration. As a result, mission
noise will be suppressed from occurring and will be re-
duced.

[0029] The communication path 50 includes the flexi-
ble hose 52, and the filter 42 is located inside of the hose
52. The communication path 50 having the filter 42 built
therein can be easily realized merely by a simple oper-
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ation of inserting the filter 42 into the hose 52 from the
end 52b.

[0030] According to this embodiment, the end 52b of
the communication path 50 is opened toward the inside
of the transmission case 24. The filter 41 is located on
an entrance side of the transmission case 24. Therefore,
the two filters 41 and 42 are located between the inside
of the gear case 30 and the outside of the power unit 10.
Owing to these two filters 41 and 42, dust or the like is
prevented from invading the inside of the gear case 30
in a two-fold manner. Accordingly, the invasion of the
dust or the like into the inside of the gear case 30 can be
prevented more effectively.

[0031] Also according to this embodiment, the com-
munication path 50 is relatively short. Specifically, the
gear case 30 is located rightward with respect to the
transmission case 24. As shown in FIG. 3, as seen from
the side (in other words, as seen in the axial direction of
the secondary sheave shaft 22c), the communication
path 50 is shorter than length L, which is the length be-
tween center C1 of the primary sheave 21 and center C2
of the secondary sheave 22. In addition, the communi-
cation path 50 is located between a front end 22f of the
secondary sheave 22 and the axle 38. In order to sup-
press the invasion of dust or the like into the inside of the
gear case 30, it is conceivable to make the communica-
tion path 50 longer. On the contrary, this embodiment
allows the communication path 50 to be short and com-
pact. Since the filter 42 is located inside of the commu-
nication path 50, the invasion of dust of the like into the
inside of the gear case 30 can be sufficiently suppressed
even though the communication path 50 is relatively
short.

[0032] According to this embodiment, the open end
52b of the communication path 50 is located at a relatively
high level. In more detail, the open end 52b of the com-
munication path 50 is located above line PL connecting
the center C1 of the primary sheave 21 and the center
C2 of the secondary sheave 22. Therefore, the commu-
nication path 50 according to this embodiment can sup-
press the invasion of dust or the like more than in the
case where the open end 52b is located below the line PL.
[0033] Inthis embodiment, the communication path 50
is attached to the gear case 30 such that the cartridge
51 and the hose 52 are easily detached from the outside
of the gear case 30. For example, the cartridge 51 of the
communication path 50 has a simple structure in which
the insertion joint 51a is inserted into the hole 30a of the
gear case 30 (see FIG. 4). Therefore, the cartridge 51 is
easily detached from the outside of the gear case 30.
The hose 52 and the cartridge 51 have a simple structure
in which the end 52a of the hose 52 is attached to the
insertion joint 51b (see FIG. 4) of the cartridge 51 or the
receiving joint 51d (see FIG. 5) of the cartridge 51. This
allows the hose 52 to be easily detached from the car-
tridge 51 or the gear case 30. Thefilter 42 provided inside
ofthe hose 52 is easily exchangeable by a simple method
of detaching the hose 52 from the cartridge 51 or the gear
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case 30. Namely, the power unit 10 including the breather
device 9 according to thisembodimentimproves the ease
of maintenance of the breather device 9.

<Embodiment 2>

[0034] In a power unit 10 according to Embodiment 2,
the transmission case 24, the gear case 30 and the com-
munication path 50 are different from those of Embodi-
ment 1. In the following description, substantially the
same elements as those of Embodiment 1 will bear the
same reference numerals therewith and descriptions
thereof will be omitted.

[0035] AsshowninFIG.7,the power unit 10 according
to this embodiment also includes the transmission case
24 and the gear case 30. The transmission case 24 ac-
commodates the CVT 20. Although not shown, a plurality
of gears for transmitting the rotation of the secondary
sheave shaft of the CVT 20 to the axle is located in the
gear case 30 as in Embodiment 1.

[0036] In this embodiment, as shown in FIG. 8, a duct
28 for introducing air from above is formed in the trans-
mission case 24. The intake duct 26 sucking air into the
transmission case 24 is formed to guide the air to the
duct 28. The intake duct 26 has the entrance 26a located
in a front and top portion of the transmission case 24 and
the generally dome-shaped exit 26b surrounding the duct
28. The air sucked from the entrance 26a flows generally
rearward in the duct 28, flows upward at the exit 26b, and
then flows downward to an inner portion of the duct 28.
[0037] In this embodiment, the first filter 41 is located
inside of the exit 26b of the intake duct 26. The first filter
41 is generally shaped like a ring to surround the duct
28. The first filter 41 is not limited to being ring-shaped
and may have a different shape.

[0038] In the transmission case 24, a flow path for al-
lowing air to flow as described below is formed. The air
introduced from the duct 28 flows around the primary
sheave 21 and the secondary sheave 22, then is guided
upward through a take-out duct 29, then flows downward
in a rear portion of the transmission case 24, and flows
out from the transmission case 24.

[0039] As shown in FIG. 9, in this embodiment also,
the communication path 50 includes the cartridge 51 and
the hose 52. In thisembodiment, the cartridge 51 includes
the insertion joint 51a extending downward and the in-
sertion joint 51b extending upward. The insertion joint
51aisinserted into the hole 30a of the gear case 30. One
end 52a of the hose 52 is fit into the insertion joint 51b.
Inthis embodiment, an insertion joint 24d extending right-
ward is formed in the transmission case 24. The other
end 52b of the hose 52 is fit into the insertion joint 24d.
In this embodiment also, the end 52b of the hose 52 acts
as an open end opened toward the inside of the trans-
mission case 24. Owing to such a structure, the inside
of the gear case 30 and the inside of the transmission
case 24 are communicated to each other via the com-
munication path 50.
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[0040] Inthisembodimentalso,the end 52a ofthe hose
52 acts as a connection opening of the hose 52, and the
insertion joint 51b of the cartridge 51 acts as a connection
opening of the cartridge 51. The insertion joint 51b of the
cartridge 51 is inserted into the end 52a of the hose 52,
and thus the hose 52 and the cartridge 51 are connected
to each other. As in Embodiment 1, the cartridge 51 of
the communication path 50 may have a receiving joint
51d, and the hose 52 may have an insertion joint 52c
which is inserted into the receiving joint 51d of the car-
tridge 51 (see FIG. 5). Although not shown, the transmis-
sion case 24 may have a receiving joint, extending right-
ward, into which the end 52b of the hose 52 is inserted.
The gear case 30 may have a generally cylindrical inser-
tion joint extending from the hole 30a to the inside and
the outside of the gear case 30 and surrounding the hole
30a (see FIG. 6).

[0041] As shown in FIG. 7, in this embodiment, the
hose 52 is located to extend in the vehicle width direction.
In other words, the hose 52 extends perpendicular to the
front/rear direction of the vehicle. Therefore, the hose 52
is shorter than in Embodiment 1. The same is applied to
the communication path 50. In this embodiment also, the
filter 42 is located inside of the hose 52.

[0042] In this embodiment also, the same effects as
those of Embodiment 1 are provided.

<Embodiment 3>

[0043] In a power unit 10 according to Embodiment 3,
the communication path 50 is formed only of the cartridge
51 described in Embodiment 1. As shown in FIG. 10, in
Embodiment 3, the cartridge 51 has the insertion joint
51a inserted into the hole 30a of the gear case 30, but
does not have any insertion joint for attaching the hose
thereto. The cartridge 51 is cap-shaped. A plurality of
communication holes 51c running from the inside to the
outside of the cartridge 51 is formed in a side surface of
the cartridge 51. There is no limitation on the position or
size of the communication holes 51 c. The inside of the
transmission case 24 and the inside of the gear case 30
are communicated to each other via the cartridge 51.
[0044] As shown in FIG. 10, the gear case 30 has a
tubular portion 30c having a generally cylindrical shape
and formed to extend from the hole 30a to the inside and
the outside of the gear case 30. Thus, the tubular portion
30c surrounds the hole 30a, and acts as a receiving joint.
The cartridge 51 is fixed to the gear case 30 by the in-
sertion joint 51a being inserted into the tubular portion
30c. The tubular portion 30a does not need to be integral
with the gear case 30. More specifically, another member
having a generally cylindrical shape may be inserted into
the hole 30a of the gear case 30, and the communication
path 50 may be formed of the another member and the
cartridge 51.

[0045] Inthis embodiment, the tubular portion 30c hav-
ing the generally cylindrical shape acts as a connection
opening, and the insertion joint 51a of the cartridge 51
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acts as a connection opening of the cartridge 51. The
insertion joint 51a of the cartridge 51 is inserted into the
tubular portion 30c, and thus the cartridge 51 and the
tubular portion 30c are connected to each other.

[0046] As shown in FIG. 11A and FIG. 11B, the gear
case 30 may have a tubular portion 30f formed therein.
The tubular portion 30f is formed to extend from the hole
30a to the inside and the outside of the gear case 30.
Thus, the tubular portion 30f surrounds the hole 30a, and
acts as an insertion joint. In this case, the cartridge 51
has a receiving joint 51f into which the tubular portion 30f
is inserted, but does not have any insertion joint or re-
ceiving joint for attaching the hose thereto. The cartridge
51 is fixed to the gear case 30 by the tubular portion 30f
being inserted into the receiving joint 51f. In the breather
device 9 shown in each of FIG. 11A and FIG. 11B, the
tubular portion 30f having a generally cylindrical shape
acts as a connection opening, and the receiving joint 51f
of the cartridge 51 acts as a connection opening of the
cartridge 51. The tubular portion 30f is inserted into the
receiving joint 5 7f of the cartridge 51, and thus the car-
tridge 51 and the tubular portion 30f are connected to
each other.

[0047] The tubular portion 30f does not need to be in-
tegral with the gear case 30, and another member having
a generally cylindrical shape may be inserted into the
hole 30a of the gear case 30. As shown in FIG. 11B, the
tubular portion 30f may have a plurality of claws 39. In
the case where the tubular portion 30f has the plurality
of claws 39 and a plurality of gaps, each of the gaps being
formed between each adjacent two claws among the plu-
rality of claws 39, it is easier to attach or detach the car-
tridge 51 and the cartridge 51 is fixed to the tubular portion
30f more securely.

[0048] In this embodiment, the second filter 42 is ac-
commodated inside of the cartridge 51. Namely, the sec-
ond filter 42 is built in the cartridge 51 beforehand. In
FIG. 10, FIG. 11A and FIG. 11B, the arrows indicate the
flow of air from the inside to the outside of the gear case
30. In this embodiment also, the filter 42 prevents the
invasion of dust or the like from the outside of the gear
case 30.

[0049] In FIG. 10, the second filter 42 is located be-
tween the communication holes 51 ¢ and the insertion
joint 51a in the cartridge 51. In other words, the second
filter 42 is located between the communication holes 51¢
and the insertion joint 51a of the cartridge 51 in the com-
munication path 50. By contrast, in FIG. 11A and FIG.
11B, the second filter 42 is located between the commu-
nication holes 51c and the receiving joint 51d in the car-
tridge 51. In other words, the second filter 42 is located
between the communication holes 51¢ and the tubular
portion 30f in the communication path 50.

[0050] In this embodiment also, the same effects as
those of Embodiments 1 and 2 are provided. In addition,
in this embodiment, unlike in Embodiments 1 and 2, the
hose 52 is unnecessary. Therefore, the number of ele-
ments can be reduced. The communication path 50 can
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be still shorter and still more compact. In the case where
the power unit 10 includes the hose 52, the power unit
10 may occasionally vibrate and the hose 52 may also
vibrate while the motorcycle 1 is in motion. However, in
this embodiment, the power unit 10 does not include the
hose 52 and so such a vibration of the hose 52 does not
occur. For this reason, the durability and the reliability of
the communication path 50 can be further improved.

<Modification examples>

[0051] The power unit 10 in each of the above-de-
scribed embodiments is a so-called unit swing type power
unit, which is supported so as to be swingable with re-
spectto the body 3. A power unit according to the present
invention may be supported so as not to swingable with
respect to the body.

[0052] There is no limitation on the type or number of
the gears located in the gear case 30. There is no limi-
tation on the shape of the gears.

[0053] Amotorcycle according to the presentinvention
may be of a moped type, a scooter type or any other type.

DESCRIPTION OF THE REFERENCE NUMERALS

[0054]

1 Motorcycle

5 Rear wheel (driving wheel)

9 Breather device

10 Power unit

20 Belt type variable transmission

21 Primary sheave

22 Secondary sheave

22¢ Secondary sheave shaft

22f Front end of the secondary sheave

23 V-belt

24 Transmission case

26a Entrance

30 Gear case

30a Hole

30c Tubular portion (tubular member) (first
member) (connection opening)

30f Tubular portion (tubular member) (first
member) (connection opening)

31,32,33,34 Gear

38 Axle

41 Filter (another filter)

42 Filter

50 Communication path

51 Cartridge (first member) (second mem-
ber)

51a (Connection opening of the second
member) insertion joint

51b (Connection opening of the first mem-
ber) insertion joint

51c Communication hole

51d (Connection opening of the first mem-
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the second member further includes a commu-
nication hole and is fixed to the gear case by the
connection opening thereof being connected to
the tubular member; and

the filter is located between the connection
opening and the communication hole in the sec-
ond member.

4. A power unitaccording to claim 1, further comprising
10 a transmission case accommodating the belt type
variable transmission; wherein the communication
path communicates the inside of the gear case and
the inside of the transmission case to each other.

51f (Connection opening of the second
member) receiving joint

52 Hose (second member)

52a (Connection opening of the second &
member) receiving joint

52b Open end

52c (Connection opening of the second
member) insertion joint

C1 Center of the primary sheave

Cc2 Center of the secondary sheave

Claims

15 5.

1. A power unit for a motorcycle, comprising:

a belt type variable transmission including a pri-
mary sheave rotating based on driving of an en-
gine of the motorcycle, a secondary sheave, a
V-belt wound around the primary sheave and
the secondary sheave, and a secondary sheave
shaft rotating together with the secondary
sheave;

a plurality of gears located between the second-
ary sheave shaft and an axle of a driving wheel
of the motorcycle and transmitting a torque of
the secondary sheave shaft to the axle;

a gear case accommodating the plurality of
gears; and

a breather device including a communication
path communicating the inside and the outside
of the gear case;

the communication path includes:

afirst member having a connection opening
of either an inserting type or an inserted
type; and

a second member which is at least partially
located outside of the gear case and has a
connection opening, of either an inserting
type or an inserted type, connected with the
connection opening of the firstmember; and

the second member accommodates a filter.

2. A power unit according to claim 1, wherein:

the second member is a flexible hose; and
the filter is inserted into the hose.

3. A power unit according to claim 1, wherein:

a hole is formed in the gear case;

the first member is a tubular member surround-
ing the hole, the tubular member being formed
in a direction extending to the inside and the
outside of the gear case from the hole;
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A power unit according to claim 4, wherein:

the transmission case has an entrance for intro-
ducing air; and

the power unit further includes another filter dif-
ferent from the filter, the another filter being lo-
cated downstream with respect to the entrance
and upstream with respect to the communica-
tion path.

6. A power unit according to claim 4, wherein:

the gear case is located adjacent to the trans-
mission case in an axial direction of the second-
ary sheave shaft; and

the communication path is shorter than a length
between a center of the primary sheave and a
center of the secondary sheave as seen in the
axial direction of the secondary sheave shaft.

7. A power unit according to claim 4, wherein:

the communication path has an open end
opened toward the inside of the transmission
case; and

the open end is located above a line connecting
a center of the primary sheave and a center of
the secondary sheave as seen in an axial direc-
tion of the secondary sheave shaft.

8. A power unit according to claim 1, wherein:

where, in a direction in which a line connecting
a center of the primary sheave and a center of
the secondary sheave extends, the primary
sheave is located on a front side and the sec-
ondary sheave is located on arear side, the axle
is located rearward with respect to the center of
the secondary sheave as seen in an axial direc-
tion of the secondary sheave shaft; and

the communication path is located between a
front end of the secondary sheave and the axle
as seen in the axial direction of the secondary
sheave shaft.
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9. A motorcycle, comprising a power unit for a motor-
cycle according to claim 1.
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